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(54) OPTICAL ELEMENT COUPLING METHOD AND REFRACTIVE INDEX IMAGE FORMING MATERIAL 

(57)Abstract: 

PURPOSE: To provide the optical element coupling method which is 
good in coupling efficiency when optical elements are optically 
coupled with each other and facilitates the adhesion of them by 
irradiating the refractive index image forming material with light from 
an end surface of at least one of the two optical elements and 
forming a refractive index distribution. 

CONSTITUTION: The two optical fibers 3 and 4 are mounted in the 
V groove 2 of a support substrate 1 and fixed so that their end 
surfaces face each other at an interval. The refractive index forming 
material 5 is irradiated with light from at least one of the optical 
fibers 3 and 4. Consequently, a high-refractive- index image 6 based 
upon the intensity distribution of the light projected from the optical 
fiber 3 or 4 is formed on the refractive index image forming material 
5. Further, when the inside is irradiated with light for a signal from 
one optical fiber 4 contacting the widest end part of the high- 
refractive-index image 6, the light is converged on the narrowest 
part through the lens effect of the high-refractive-index image 6 
and made incident on the core of the other optical fiber 3. 
Consequently, the high coupling efficiency is obtained even unless 
the positioning precision of the optical fibers 3 and 4 is high. 
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#ltfell:, ^5>> H©S*U 2 5/im, 
0 (imOi-Ratf-©*7r-f A2 3, 2 4&»7X 
«2 0©W»3»&JfAL&. ^©^7X1^2 O^JTCi. 
2^77-^2 3, 2 4©SI*ii2 1 ©M«t 

OttiT?. *nS©)t7HA*2 3 ) 2 4£»5gFJf!2 6 
(CJ;DS»S«2 2C0£lfe. 
[0 0 4 8] Jfcfc, « 1 fc»L&JE#f*«J»JSE«»2 5 
^^f7X^2 0©«»2 l (ci«TL> 0 9(b) ic^TJ; 

[0 0 4 9] 
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7r-fA2 4SIl -Ot3ftS«£S E AW L fe7t©&Sl 
«4 1 OnWTN&ofc. S*L^^J©^7r-f A' 

«»t «9 L THe-Ne b— !f % *%^mmM K Atf b fc 
«^©^-©7t3&«S3:4 3 fiWT^ofc. 

[0 0 5 1] £ft&0ft3tSW3£S©*lJ£tttt, 
mWfeLfct#<o±ia«tTIS«o¥^T*S OAT, 
HO . ^(C »=©3t7r-f;X2 4*3tt3MSI!l>g»* 
^KO^U b— Tfy-t-t)z/>>f°fc)l#'Zm^T^£> 
%yyin2 4£SbTifcB4 8 8nm©7;M>b— if 50 
3fcfte*f**#dS*m2 5tC«5 0#IWJiH*fbft. ^© 
«41 0 0 0n»tbfc o ^tltCiO. 09(c) fc^ 
5 K. 2 5 IC jftJBtf** 2 6 

[0 0 5 2] ^fflftlC, *-©*7r-f;t2 4S*3ME 
»j£«fc:8SRU 09(d) iC^f <fc 5 SC. |-©3^77 
1" A2 3£SbTStfifcB6 3 2. 8nm©7fe£|g=©7fe 
7r-1 , n2 4l:»At5t. *©*3l!e«3e8»6 7 8 
0nW©«£^b;fc„ f£t>T, 7^>V— tf^SRHtf 
SiitiQ. 2 5 CttffiJBtf** 2 40 

[0 0 5 3] CtlfciOS— ©3e7yf/t2 3 36>S«n 

cD)t77^A*2 4(;feiiifei/- tfft®3M«4*&i 6« 
tc*lSnb. S5JH*f*«JgdEoS»*&*BT?#fc. 

mmzi 6 %@fti*man5o mtc^b&jB 
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^ 5 mmm t mmt^Mm^ m-mm-wy ? -i* n 

2 3, 2 4S^7XS2 OrtfcRH. E35£b;fc. 
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«2 2SM^ C^H*) IC*«bT. «5HifS^JiN 
«fcJB#f*«JgJ*«»2 5*2^©3tl7T'f/N'2 3, 2 
4©«ffl©WfC3B*U IS6 0" T?Jnr»fS»Lfc. * 

— 9 , 7*-*^>^*;i/y*ffl^THe-Ne b— 
-ffll7r-fA'2 3, B$r*ffflt£#ft2 5&fflLTfg 
-©7t7 7^/t24 tiALfe 3Hfeftlll«gH: 
1 1 OnW©ft3£*&7pLfc. 

[0 0 5 5] iI©f£tC, Ir©*7 7^A2 4(Cjfcg4 
8 8nmfflb-1f7l£&#AU fi*T^I*^^2 5 SC 3 

o^ras?,ttbfeo n©«tc. o. 5v/ft<Dumi&Tm 

ft-e&ijbfc. *-bT> »Zffl)t77'f/'!2 4S)t3SS 
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3ilft£iltebfc£;i5 5 5 2 0nW*-3fco 
[0 0 5 6] Lfei^oT, JEB#r*1fcJgl$*m 2 5Siai* 

Ct{cJ;t)i«JB*f*«l&^J«U CftfcJ;?), SI— OJt 
77-fA*2 3#>5Sg— ©7te7r-r A 2 4 fcAlffSHe-N 
e Ix— sfJt©iMEtti|9 5 OfStCftJttb, ftJS$f4Mttft£ 

[0 0 5 7] J^_h©^i^?>. JBft**9£ttR2 5tC 
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[0 0 6 1] Irof77^n2 4 

«2 6 £ML<Tifcg6 3 2. 8nm©ft£#Alxfc££© 
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«rtJt^T2-p»^7T'1 - A2 3, 2 4S^Bt**ii 

mt®3 imzmmvrz.o *2ic^urcsw*# 

(h) *SS9J©®8j|JiCT©3iW 

[0 0 6 2] £f\ 7. 2g0i>m>ftt, T^U 
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[0063] ^c, fne.^tfitTMLfcti^ -e 

©•t>fc, f N7tHD77>Sl. Og, TV)V1])Vn 
>/-)V&0. 6 6 g, N-H-Jt/*;l//N*V-;l/S:0. 6 
6g, VV*?-u—)\,7urt>hVT>7VV—\-&0. 
66g, H^S^'/-;V (B1225, JfcsCfcffc) SO. 0 4 

n^>i5'y>fe* (NKX1460, B SiftODL 

/to 

[0 0 6 4] ItlWO, IB*f**»lfS^Of^«JW» 

=©7t77-fn2 3, 2 4*^7X^2 OtCAnfc. 
LT, 2O0)K7T-fA*2 3, 2 4 ©HfcM%>**L-/^ 

6 3 2. 8 nm©ft *MX L & t C 5 . ft38««tl5£Sg« 8 
/zW©>£3iS*£^Lfc„ 

[0 0 6 5] —75, SI©ft:7 7--f A*£jIL<Tifcg6 3 
2. 8M<Mfc*3fc3lieffl£«fcArtLfcfcE;5. 6 0m 

2 5£#9Xfgi2 0©«»2 lfatifiTU 2"5©>t7 
7-im 3, 2 4©ra«©#S2 5€*«U E©tt 
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[0 0 6 7] comic mo^tyy^f^m^x^A 

8 8nmCD^^^«afegg}C»^Lfc©CD^ftH4 0 

nwra&ofco mkmmiz.mz'm-<Dyt7T^n2 3£» 

Wlls, %~ <n%-7yi A*2 4 !C6 3 2. 8nmCD^$^A 

(i) #?PJ©Jg9*}KM©t&HJ! 
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[0 0 6 8] ST, 7. 2g©> j ^-y->(c, T^Ull/ 
SttyU3->7-XKR9 7 0 6*l. 6 g, ^A 
^ZpiJU—hZO. 8g, ^Uv^lM^'J l---r 
£0. 4g. TVtfX-f VT^d^hMO. 0 4gS 
fl£U Cfl&7 0rT2B#f^Sn^«#Lfc. Jfcfc, Ctl 
* ^fi * -C«}$ L fc« fc , £ CD * fc T U A* ;W A* y- )V 
SO. 6 6g, N-tf-J^;i/AV— MO. 66g, 
bU^fD-;^DA>hU7i"Jl/-h*0. 6 6 

g, f<*^/-Mo. 0 4g, ^?;i/MJ7y-;p 

Jl/SrO. 0 4 g, teZi-a-yyu^y? J 

0. ooo4gttu 8£#Lfc. cntcto, jb#t* 

t*J$**»©fr^#m>£,, 
[0 0 6 9] COMWSfflV^ «8*JS0U©&fi6 3 
2. 8nmCD)tlCft^T, ifcfi 1 . 3 MmCD^SfflVMTH 
ifcLTc:. £f\ H8*SE^I(Cffll'^c:i^Dm-S:U:M- 
©^7T-fA*2 3, 2 4Sjf7X«2 0CAtlfc. ^ 
fc. ^8HJS^iC^LfeBW*«^W2 5£#5>X 
©©WttCtSTU ^CO*© 2 O^^r-m 2 3, 2 
4©P t SJt£-?-<D*ffi2 5S*»U C©«M1 7Wf^tt 

fib. &mvrc. 

[0 0 7 0] -€-LT. l-ffl^7 7^A'2 3^««« 
(^NBItk) (C&jggU g§-©ft:7 7-f A>2 4t£fcg: 

1. ?tmmMl£3S\Z5 0 

LfztZZ, 18 0 wWO^Jt^bfe, 
[0 0 7 1] mz. M-Oyt7T-(n2 4%misTT)l 

Si:S-©*77-fA2 3^SSU m^-oytyy^n 
2 4 est; i . 3 ixm(D^mxhrct^<D^mm^. 
^(Dmm\zi 7 o wwr^ofco 

[0 0 7 2] ££;5T, CCOHW*#^«S2 5 
©Sisftg-r&i:, !^F B l©igjii:£t>t::-^©+©*&S 



(10) #S§¥ 7-7 7 6 3 7 

u ymmmfewz. %mm&fti®fr*> 1 6 o^swl 
s s c, H9#tw^ ^ i o attic&ftc 4 o ■CTin^sb 

fc„ £©»£, S-o*7r-frt2 3, i^SSf^«!2 
6, »r©3t77-fn2 4£Sbfc3fc©®«£ill«bft 
i^, **J 1 0 0 MWftofe. 

[0 0 7 3] cn£l 7Hflfli!»l,T, Btf^©**S 

( j ) *§gBJi©Jf§ i o gjEttosHi 

[0074] ic-r, 4. ogroj^t^i:, ->'J3> 

MtlV (V4800 , fj/V) *0. lg, Xf-JV*? 
^Ul^-hSO. 3 5g, MJ7DD^f;W^i"Jl/ 
— b&O. 3 5 g, ^>J->^;M^^'J b&0. 1 
g, r7H^V7'fD-hiJM0. 0 2g» 

l. ens 7 ot:T?i^fF B iiDf^«#Lfc„ ^lt, en 

n A°> h U 7y U V- h t**'*.Z' < PJM/V a-)V : J7 
$ e fc 7 0 -ct? 6 WfP^ua^tl^bfca 

[0 0 7 5] Jfcfc, fh7tP 
D77>*1. 0 g, TVlltUbrtV— M0. 25 

g, N-i£=.)Hi)WV/— MO. 25g, ^?i"jn 
+v-X5 1 JV^>'*;Wt>/— M0. 2 5g, hU^? 
D-^7 , n/^h'J79Ul/-h*0. 25g, t*-T5 
^y-lV (B1225, *^bJ*I**^tt) SO. 0 4 
50 g. *=?)\/bV7V—)Vtt—)V*0. 0 4g, SlZ^v- 
^n^/^* (MX1460 » 0*^fi#) S^JD 

[0076] cntcJ:t), B*f*««J*««o^«*««F 
t)-5o 1 1 0 (a) fc^f <fc^fc. *±(i^3 0 0 

ftm»V»3 1 S*T^3 0 X 3 0 x 5mm©^:^$©|g 
l<0*f9X«3 OSffl^T. ^©-7j©«B(CJP$0. 
2mm©^2©77?7;«3 2®— ffiSSifbfc. -?"LT> 

©j£^&«icLT^l ©#^X*3 0©V*3 1 lc« 

[0 0 7 7] Jfcfc, Ell 0(b) tC^fcfc^tC. 
-If 3 4S»Xf-^3 7IC|ggb, ■5-©*fflAffi» 
S^2©^F9X«3 2&3rLTyC.yyirt3 3©^ffli 
Ml^iS-erfc. S^tc, 3t7r-fn3 3©— «©FCn* 

k-1f 3 41C4 0nAO«jffiS^bT»lg$*, ftSiScm 
$*fctC5, *!ft*a()fe*«)3Ka*tt 1 5nWT^^ 

50 [0 0 7 8] EI 10(c) t^T*5tC. ±IBLfc 
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%?7-im 3^aUTiSR5 1 5m(DT)Vd>U— If 
3fc&BSf*«HBj«*m3 51X15 O^PWlfc. 
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7)p:p®^BtP#©[5I^fa*) £«B£Ufc»*. 77 
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[0 0 8 3] ^(c, -^©sas^a^A^ 80*C©:t 
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[0 0 8 4] 70X70mm©^9XSSt*4©JBff 

XI*n?ll§IW, ^^T70 C C©^-^>T10^^U> 

[0 0 8 5] 
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[0091] »i 3mMW?m^fcmmmmMj& m 
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32%. lHltffjfeWsttKl9 nmT&ofc. 
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[0 0 9 3] S-T, Sl7*««Tfe»L&JB*f*«»j3t 
70X70mmCD^f7XK*tcF^^-^U— 
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(p) *5M8©SI1 6 mS0tf Off£9i 
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5. 
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[0 10 4] ^ttrf U 1/- htfcB#*«^i'J"J 
— K W-ffJ^Un-jVyT^'Jlz-h, 50 
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26 

X'JX'J h-;H-U7^'JIy-K A>^x'JXU h- 

?7'J1/- K £<fctf±iEfc^©^trtWiT€f 

[0 10 5] 3tS^W»»ItUTtt, 2, 4. 6- MM 5^1/ 

;K ^>^MV7DlfJHT-;K BTTB (3, 
3\4,4'-?J>5 (t-73 L )l/A—*3ri'j3)Vtf-M 

i /7i;>, iiH-ft:^>y-i';K v»(t- ^w-:** 

— ;k 2-(o- ?Bn7i-;W4, 5-y7i-W5^; 
-^21^0^ S^y-JPit, 2-^JV*^h^>V 
f7'/-Jk P-yif^S/'^^iyX 1H-1, 
2,4- hU7V/— A-3- tt—M 4-^^;P-4H-l,2,4- 

^totol^t. ifctt, tfl/>-->^n^>^vxx 
;l'-t-A*U-7;l-tP7>f€>itf©ft-7-k 

JHW**ftJB*-r-6#©»fiKj&i;"c, 

ttiSlsfi^iLT, 4-( yyTy^fl/^^^H 
-(P-^3VKF3 7X^'J;W-4H- t!7X 3,3'- 
^x;kb*X(7- yI^75/^-7'J» , 2,5-h'7(4 
- J?If*7S /^>i"Jf» ^n^?y>, 2, 
6-tfX(4- y^?;i7S7^>-y'Jf» v-^n^-y- 

[0 10 6] $&, JKWft:tt<o#^E«jS^s*!«Mt3 

fit. A^ij-^?l/>j;75>, hU^^^iJ-^^^ 
>y75X y!71/>h l J72X h'jXfk>rh 

/■/PtfJl/rsx ^>t>-y7S>, -f77tn>y 
7 5>&i:©75/-iL ^f;>fH5tKDi*7^1/ 
£, *9\JV"\*u-t FP*s*7^;yK^£©K*s*t; 

2-X5Mk-4- )<5 1 ;H5^ , /-;k 2-7I-MS 

EH (H*#U"7P^» . PP*-h2092 (B*#U'7 
. 5*3.5*- MHA-I00(«fl2rf0 . 5*3.9*- 
MPA-lOOOflftyS) , 313 5*3.— M&OOmW^XJV 
<JV5>» . ^er*-hD-170N (KffllSq a n ) &£©-fV 
vT^-h^-fb^. x^5>y^MW030(HftI^r5^ 

[0107] En6©*mrj, <6aiK«i;*«K»«tL- 
5>, fh7t HPt°5>< 7tfx y^y-;k 
»Sif;k M^;k 5?**ij->. hjp-x>. 
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2T 

[0 10 8] JBSf*»*tt, lf»KJ6«liMfr*!li:T 

[0109] mmmftftzMtfc-rzmz, ±ia^wff 

6fc»*T, 40-140 < CTHni&L<T*>&<, S6fc*m 

5. 

(q) *awo3H 7*KiW©IBi9I 
JitB L & ft UttM K*s ^ 5 Btfr *fl0»j&tffi IS, MM C 

mm^nr-mz, :o*is, &a», xt> 
© vi-rn^ t <t -ot^*T& a* tcft*&$n^> . 

[0 110] D«*&«nitJBSf*fli 30 

[0 111] 

[fgHJ©$im] «±^&<t5fc#5l!IIIfc<fctttf, 3(6* 

r©<t5(C, t)V777-f ^>h^T3fc 
«rO«aiftt>'a-©hW7>x*»*ft<. KV»*!«*tS* 
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as 

[0 112] Sfc, ±aELfcJB*r*«»«*mtt, t££ 
[HBiatML&Mn] 

[0 1 ] *Sgf3©|g 1 IHJSfll C« * 7Ef«fgi^ffi £ 
^-T»M0-e&5o 

[S3] *»w©»i*Jt«t«tt)«aft*n&36^(? : ? 
[E4] *»«©£i^«fc«t»3<eftanfc)a*;^ 

[0 5] *»flo»lsaM!fcJ:D«ftanfc«q^tPf 

*f ©^-&«« WHiaT * s . 

[07] *»«©»2*JB«fc«a^¥KH 1 o«ft*fe 
£**T»rm0 , T?*-5. 

[0 8] *aifl©»3*Jt«fc«s3e¥*T©teft*fe 

[0 9] *»«©S{B~ff9**«fc«a^Simgft 
;£S*£^-r»r®0T&So 
[010] 0jldt«fc«*3t*«^»ft* 

s**-rwM0Tg.§„ 

1 . 9 , 11 GSfrfc) 
2 V* 

3. 4, 2 3, 2 4 *77-f^ 

5. 2 5, 3 5 JBffWlHgjfttttt Ote*#Hgfttt 
») 

6, 6 A, 6 B. 2 6 SJStWf! 
7 

8 JHW*W— if 
2 0 ^7XH 
2 1 fit* 

2 2 30t»R 

3 0, 3 2 tf^XS 
3 1 VS 

3 3 T^J-fA 
3 4 aWHItl'— !f 
3 7 
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